Short photoperiod stimulates brown adipose tissue growth and thermogenesis but not norepinephrine turnover in Syrian hamsters.
This experiment examined the effect of short photoperiod on food intake, body weight, carcass composition, and brown adipose tissue (BAT) activity in female Syrian hamsters (Mesocricetus auratus). BAT function was assessed by measuring sympathetic nervous system (SNS) activity in BAT (estimated by the rate of norepinephrine (NE) turnover), BAT mitochondrial content (estimated by cytochrome c oxidase activity), and BAT mitochondrial proton conductance (estimated by guanosine-5'-diphosphate (GDP) binding to isolated BAT mitochondria). Food intake and body weight were both increased in short photoperiod-housed hamsters (8-hr light, 16-hr dark; LD 8:16) when compared to those of the long photoperiod-housed controls (LD 16:8). The weight gain was entirely due to an increase in carcass lipid. Interscapular BAT (IBAT) pads from short photoperiod-housed hamsters were 53% heavier and contained comparably more protein and DNA. Short photoperiod produced a 118% increase in BAT cytochrome c oxidase activity and a 41% increase in specific mitochondrial GDP binding. Whether expressed per mg wet tissue or per pad, neither the endogenous concentration of NE nor its rate of turnover were changed by short photoperiod exposure. These results demonstrate a dissociation of BAT thermogenesis from SNS activity in BAT from short photoperiod-housed Syrian hamsters.